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me PELTON WATER WHEEL 


Embracing in it variations of construction and application 


THE PELTON SYSTEM OF POWER. 


In simplicity of construction, absence of wearing parts, high efficiency and facility 
of adaptation to varying conditions of service, the PELTON meets more fully all require- 
ments than any other wheel on the market. Propositions given for the development of 
water powers based upon direct application, or Electric Transmission under any head 
and any requirement as to capacity. 


Compressed Air Transmission. 


No other wheel is so well adapted to this purpose. Where the head admits, it can 
be attached to compressor shaft direct, and serve for prime mover and fly wheel as well. 


Correspondence Invited. Catalogues Furnished upon Application. Address, 


PELTON WATER WHEEL CO., 


121-123 MAIN STREET, SAN FRANCISCO, CAL. 
143 LIBERTY STREET, NEW YORK. 


BOSTON. NEW YORK. PITTSBURG. CHICAGO. ST. LOUIS. 
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Converse Patent Lock Joint for Water and Gas 
Mains. 
Cylinders with Dished or Flat Heads for Carbonic 
Acid and other Gases. 
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Al Important Gonnecting Link iN Compressed All Service 
© Moran Flexible Joint 


For high pressure, indispensible. 

Tightness, safety, flexibility 7and! durability 
assured. 

Parties making experiments with Compressed 
Air may have the use of the ‘‘Moran Joint,” 


free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 
LOUISVILLE, - - - - - KENTUCKY" 


ESTABLISHED 1858. 


“Our Name and Brand a Guarantee of Quality.” 
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Electricity and compressed air are in 
many things friends not competitors. One 
should be the hand-maiden of the other ‘o 
give mutual aid and encouragement. In 
some things electricity is supreme, and 
though compressed air were ‘‘as free as 
air’ it could not compete. Friendly riv- 
alry of this kind is the very essence of 
development and prosperity. 

Manufacturers of air compressing de- 
vices and all friends of compressed air 
will agree that the stimulus given them 
by recent developments in electricity is at 
the bottom of present prosperity in air 
Com- 
petition has not only been the life of trade 


compressing and air using devices. 


in this line, but engineers and inventors 
have watched and profited by the new uses 
of electricity, creating as it has new fields, 
in some of which air power serves a useful 
purpose. An instance of this co-operation 
is seen in most of the large railway vards 
in America, 


The Electro-Pneumatic switch and sig- 
nal system is a combination of compressed 
air and electricity, each performing its 
part, and each recognized as t'1e best power 
for the purpose. This system is considered 
the most comprehensive now in use. It is 
in constant operation at the Pennsylvania 
R. R. terminals in Jersey City, Philadelphia 
& Pittsburg; the Philadelphia & Reading 
terminal, Philadelphia; the Union Station 
at St. Louis; the Chicago and North 
Western R. R., terminal Chicago; at the 
Boston & Maine terminal, Boston, and the 
Communipiw yards of the Central R. R. of 
N. J. The compressed air may be conveyed 
along the road bed 20 miles in each direction 
from the compressor station. Electricity 
runs parallel with it and serves to open or 
close valves which admit compressed air 
to pistons which are connected with the 
switches and signals. 

Electricity handles the trigger while 
compressed air is the power which does 
the work. 

Here is where air power comes in to the 
It may be transmitted 
long distance with little or no loss pro- 


best advantage. 


vided the pipes are tight and the velocity 
It does not lose 
power through changes in temperature. 
When released or led from the main into 
a cylinder it acts instantly with a force that 
is limited only by the area of the piston 
and the air pressure. After doing its work 
it is readily exhausted. All this is accom- 
plished by very simple apparatus that is 


of flow is not excessive. 


easily understood and readily repaired in 
any machine shop. 

We mention this as one and perhaps the 
most important case where electricity and 
compressed air are combined in use-ul 
service. 

A pneumatic door lock, for freight car 
decors, which will not only keep the door 
closed, but will also give alarm to the 
trainmen in case the door is opened, is 
among recent inventions. 
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An Air Hoist for Mercantile Purposes. 

Pedestrians who pass the store of the 
Nason Mfg. Co., 71 Beekman St., New 
York, are often puzzled by the ingeni- 
ous method employed in unloading 
boxes, barrels, radiators, bundles of * 
pipe, crates of earthenware, boilers, 
ranges,furnaces and innumerableother 
heavy pieces, from the dray that stands 
in the street in front of the door. A 
crane is swung over the s dewalk, as 
illustrated on the cover of this number 
of COMPRESSED AIR, and it supports 
a hanging cylinder which has bsen 
conducted from the in ‘erior of the store 
upon the trolley rail of the crane. 
To the cylinder is attached a line of 
flexible rubber hose, which being sup 
ported on rollers having anti-friction bear- 
ers, leads to the rear of the store, where it 
winds or unwinds upon a metallic drum, 
as the trolley is pushed backward or for- 





FIG. 


2.—HOSE DRUM. 


ward upon its rail. 
from 65 to 75 lbs. pressure is supplied to 
the cylinder through the hose -it being 


Compressed air at 


COMPRESSED 
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AIR. 





1.—THE UPPER PART OF Arr Horst 
SHOWING TROLLEY AND HOSE. 
taken i: through a stuffing box at the cen- 
tre of the drum. The air is stored ina 
suitab'e reservoir, into whi h it is pumped 
by a small compressor—the latter starting 
and stopping automati- 
cally by means of vari- 
ation in the air pressure 
When the cylinder 
reaches the proper 
point it hangs pendant 
over the load of mer- 
chandise; the driver of 
the dray opens a valve 
and thus admits the 
compressedair beneath 
a piston. A piston rod 
projects through a 
stuffing box on the un- 
der side of the cylin- 
der, and being provid- 
ed with a hook, clamps 
of varying patterns 
which are hungtoitare 
attached to the article 
to be unloaded. The 
valve is closed and 
another one opened, 
when the load rises and is then readily 
pushed into the store and deposited in its 
proper place along the line under the track. 
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UNLOADING MERCHANDISE IN STORE. 


The cylinder is the oft-described “ air 
hoist,’’ and this particular one, combined 
with the rest of the apparatus, is known as 
the ‘‘Nason Pneumatic Lift.’’ It was de- 
signed and patented by Mr. Carleton W. 
Nason several years since, and has been in 
operation at the stores of the Nason Manu- 
facturing Company for about three years, 
during which time not a cent has been ex- 
pended for repairs of any sort. 

Fig. 1 shows a piece of the tracx with 
the trolley and also the means of 
supporting the hose between the trolley 
and the revolving drum. This feature is 
both important and necessary, as it per- 
mits of an extension of the line up to, say, 
150 feet in length without undue friction. 

Fig. 2 shows the reel with the device for 
winding the hose upon its pitch line,which 
is accomplished, it will be noticed, t 
means of a pair of rolls fastened to a car- 
riage which slides upon a lead screw—the 
latter being driven by a pair of sprocket 
wheels and chain belting—their dimen- 
sions being such that the central point be- 
tween the rolls is always opposite the point 
on the drum upon which the hose is to be 
rolled. A weight suspended from a smaller 


on it, 


drum, which is attached to a shaft common 
to both drums, takes up the slack of the 
hose between the rolls, and keeps it always 
under moderate tension. 

When our artist appeared upon the 
scene, a large 4x 24 radiator was being 
taken off the dray and into the store. Its 
weight was about 600 pounds, which is 
much within 
the capacity 
of the lift. 
The cylinder 
in use with 
this hoist be- 
ing five inch- 
es in diamet- 
er, it givesa 
lifting capac- 
ity with the 
air pressure 
used of about 
1250 pounds. 
Other stores 
inthecity are 
about to be 
equipped 
with the Na- 
son Lift, 
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and its use may extend to a long list of ap- 
plications in commercial lines and wherever 
hzavy articles are to be transferred. This 
hoist is particularly valuable in New York, 
Boston, and other places where narrow 
streets abound. The load is discharged 
rapidly and relieves the blockade that so 
frequently occurs on these streets. Ships 
may be loaded and unloaded in the same 
manner, The time that may be saved in 
discharging cargoes would also play an 
important part in increasing the facilities 
and decreasing te cost of ocean trans- 
portation. 


A WAR-SHIP RUN BY AIR. 


Machinery which May Revolutionize Naval 
Methods. 

Of all the vessels now lying in the Brook- 
lyn Navy-yard, the new United States mon- 
itor Terror is the most interesting. She is 
not, by any means, the original ‘‘cheese- 
box on a raft,’’ for her two turrets, smoke- 
stack, armored ventiiator, etc., form a va- 
ried superstructure, very different from the 
single, low, round turret of Ericsson’s 
Monitor. Quite a number of years back 
Congress appropriated money to build five 
of these vessels —the Puritan, Amphitrite, 
Miantonomah, Monadnock, and Terror 
but the appropriation was only sufficient to 
complete the hulls, and they lay unfinished 
until about six years ago. Then further 
appropriations were secured, and the ves- 
sels have been gradually completed. The 
Puritan is not yet entirely fitted up, and 
the Terror has but lately gone into com- 
mission, having recently been on a trial 
c:uise of two weeks. 

The Terror differs fr im her sisters in 
that the Navy Department contracted with 
the Pneumatic Gun and Power Company 
to install pneumatic machinery upon the 
Terror only, for turning the turrets, work 
ing the guns, st2ering the ship, etc. The 
other monitors have hydraulic machinery 
for their turrets and guns, and are steered 


by steam. The Terror, indeed, is the only 


vessel, in all the navies of the world, in 
which pneumatic power is thus applied, 
aud is terefore a practical experiment 
whose success may lead to far wider use ot 
the pneumatic principle. 

The use of compressed air has several 
advantages over stem or hydraulic power. 
All pipes are liable to leak ; and a leak in a 
steam or water pipe, in a turret crowded 
with guns and machinery in action, is ix- 
convenient, if not dangerous, and requires 
both time and patience to repair it, when 
neither is likely to be available. In an air 
tuve, on the contrary, a leak causes no in 
convenience — since the waft of air from it 
would be rather agreeable to the men at 
the guns than otherwise —and, with a 
surplus of supply air, requires no immedi- 
ate repair. Again, steam and water sys- 
tems require exhaust pij es, whereas in the 
pneumatic system the exhaust is turned 
either into the turret or the open air, as 
desired. 

The Terro’ has two engines for com- 
pressing the air, one situated in the hold 
near the forward turret, and the other on 
the berth deck near the after turret’ 
Either of these, singly, can supply sufficient 
air, at a pressure of 125 feet per square 
inch, to operate both turrets, including the 
guns—a total weight of nearly 500 tons. 
The cempressor takes its supply of air from 
the chamber in which the engine stands, 
and compresses it in two cylinders, send- 
ing it also through two condensing cylind- 
ers, where it is cooled by circulating sea- 
water. It is then carried by pipes and two 
engines, of two cylinders each, situated on 
each turret floor, precisely like steaim-en- 
gines, about fourteen-inch stroke and eight 
inches diameter of cylinder. These de- 
velop about forty horse-power each, and 
are controlled by a lever in the sighting 
hood of the turret, over and between the 
guns, where are also situated the elevating 
levers. The movement of both turret and 
guns is thus controlled by the officer who 
sights and fires the latter. 
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Beneath the turret-chamber proper, 
where the guns are mounted, is the load- 
ing-chamber, with the magazine on its 
starboard, and the shell-room on its port 
side. The shell, which weighs 500 pounds, 
and a cartridge, in two parts, containing 
240 pounds of powder, ire run out into the 
loading room by a single overhead trolley, 
and dropped into a lift, which is swung 
around until the shell is opposite a load- 
ing car, into the lower compartment of 
which it is slid, partly by its own weight, 
while the cartridge is placed in tae upper 
division. The caris then hoisted to the 
breech of the gun, by means of another 
pneumatic cylinder, placed upright be- 
tween the guns. The car stops, automati- 
cally, when the shell is opposite the breech- 
chamber, aud the rammer (telescopic in 
form, and also operated by compressed 
air) pushes the shell to its seat, and the 
cartridges follow. Usually, in these heavy 
guns, a loading-tray is placed in the breech 
to facilitate the entrance of shell and cart- 
ridges ; but in the Terror the loading-car, 
as it ascends, throws the tray automatically 
into position, and when the loading is fin- 
ished the tray is thrown out again, and 
the breech-block thrust into place by the 
pneumatic rammer, thus leaving the gun 
in complete readiness to be fired. So 
thorough and perfect are all these auto- 
matic adjustments, that the guns in either 
turret can be loaded independently, and in 
any position of train or elevation. All 
parts of the gun-carriage and turret move 
together, except one—that being the fixed 
central column through which the air- 
pipes and communication pipes pass into 
the turret and up to the sighting-hood. 

To elevate and depress the guns, there is 
on either side the turret a cylinder, con- 
taining glycerine and water, which is 
forced by compressed air into the elevating 
ram under the breech of the gun. This is 
regulated by double valves, and is con- 
trolled, also, by the officer who sights the 
guns. The guns are fired, either inde- 


pendently or together, by means of an elec- 
tric push-button. The crew for the two 
guns of a turret comprises ten men. This 
is somewhat of a change from the time of 
the civil war, when twenty-five men were 
required to work a single heavy gun. 

The recoil of the guns is controlled by 
two pneumatic cylinders, forty inches in 
length and fourteen in diameter. Before 
firing, these cylinders have a pressure, on 
the recoil side of the piston, of about 500 
pounds per square inch, which is drawn 
from a special plunger attached to the 
compressing engine. The recoil cylinders 
are secured to the gun carriage, and the 
pistons to the gun. When the gun is fired, 
the pressure upon the recoil side of the 
piston is rapidly increased by compression. 
A tapered rod, passing through the centre 
of the piston, permits the air to pass more 
and more freely to the counter side, thus 
‘equalizing the pressure at the end of the 
recoil. By this simple arrangement, the 
recoil of the guns is limited to about thirty- 
four inches. At the end of the recoil, the 
pressure upon the recoil side of the piston 
operates upon a greater area, and immedi- 
ately returns the gun to its place. The 
recoil and counter-recoil are both without 
shock, the air cushion preventing any sud- 
den stopping of either. 

The ship is also steered by compressed 
air, the steering-room being abaft the 
cabin. The shaft which operates the pneu- 
matic valve has three clutches upon it be- 
sides the steering-whee!, by means of 
which the control of the rudder may be 
transferred to either turret, or to the pilot- 
house. The Terror is also fitted with an 
electric motor of five horse-power, and 
with hand-wheels, so that she can be 
steered either by electricity or by hand, if 
necessary. In actual size, she is about 
one-half as large as the Indiana class of 
battleships, but in proportion is far more 
powerful. She has a displacement of 
4,000 tons, and is 260 feet long and 56 feet 
beam. She draws 15 feet of water, and 
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with 250 tons of ammunition on board, and 
her bunkers full of coal, her freeboard is 
only 27 inches or so. In an ordinary sea, 
therefore, her deck is more or less awash, 
and this renders her a peculiarly elusive 
target to the enemy. Her speed is about 
10 knots, which is ample for the purposes 
for which she is intended. 

With the new smokeless powder, her 
four ten-inch guns will give each of their 
500 pound projectiles an initial velocity of 
about 2,400 feet per second which gives an 
energy of about 20,000 foot-tons—a force 
which, applied properly, wou'd be suffi- 
cient to lift the Terror herself bodily five 
feet at each shot ; and as these guns can be 
fired at the rate one gun every thirty 
seconds (the turret revolving once a min- 
ute), some idea of her power may-thus be 
gained. The guns carry seven or eight 
ntiles, and a fair shot can be made two 
miles away.—Kvening Post. 


JETS OF AIR. 


Broooklyn, N. Y., is in the throes of a 
great water question. ‘Plenty of water 
and let us have it pure,’’ seems to be the 
demand of the citizens. Pumping water 
by compressed air;that is sinking pipes 
into the ground and raising it from its sub- 
tereanean abode by air, supplies abundant 
water and helps to purify it. 


Mr. Frank Richards again refers to do- 
mestic refrigeration by compressed air. 
Ice at 40 cents per 100 poundsas against com- 
pressed air at 5 cents per 1,000 cubic feet, 
from a public supply would show a differ- 
ence of 20 cubic feet per 100 pounds in 
favor of compressed air for refrigeration. 


livery day thousands of people, handle 
compressed air recklessly, and unconsci- 
ously perhaps. The bicycle tire filled with 
this elastic fluid gives health, happiness, 
and prosperity to untold numbers. At its 
best it is simply compressed air. 


COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editor of COMPRESsSD AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such cor 
respondence will be observed, viz: All communi 
cations should be written on one side of the paper 
only : they should be short and to the point. 


‘‘Your paper came to hand for which I 
thank you. In looking through it I have 
studied that article particularly, entitled, 
‘* An Air Compressor of Exceedingly Novel 
Design.’’ I think that this compressor 
when finished will be a failure. I cannot 
see how they can get 2,500 H. P. out of the 
wheel, where they have only two engines 
of 70 H. P. each to run it and expect to 
gain over 2,000 H. P. (how, I do not know). 
Now, in my. estimation, all the power they 
could get out of this compressor would be 
140 H. P. less the amount used to run it. 
You know the old saying, ‘‘No more can 
be taken out of a thing than there is in it.”’ 
You will oblige me if you will answer this, 
giving me vour views on the subject.’’ 

ANDREW W AITKEN, 
BUFFALO, SEPT. 29, 1896. 424 7th st. 

Our correspondent asks a pertinent ques- 
tion. 

The figures are naturally subject to criti- 
cism, but as Mr. Chaquette has suc- 
ceeded in getting the money to build this 
novel type of Air Compressor, we presume 
the question will be answered by practical 
tests. 

The machine is now nearly completed, 
and this fact, together with its extreme 
novelty and originality, induced us to de- 
scribe it in COMPRESSED AIR. 
purpose to follow it up, and give our 
readers some further information based on 
the work that this machine may, or may 
not perform. 


It is our 


There are twenty-two air hoists in the 
West Shore R. R. shops at Frankfort, N. Y. 


ies 
Ve 
ot 


OT 
ni 
yer 


a 
ve 


vel 
or 
ot 
he 


ey 


es- 


iti- 
uCc- 
his 
me 
cal 


ed, 
me 
de- 
our 
our 

on 
nay 


the 


ae Na 


roe 
g 


hein kh ARO 


COMPRESSED AIR. 117 


Air Volumes Used in Engines. 


The present increasing demand for the use 
of compressed air as a motive power 
necessarily involves the use of intricate 
mathematical formule for estimating rela- 
tive sizes of Compressors and Air En- 
gines, etc. 

Quite a number of these formule have 
been worked out to cover average practical 
conditions and are daily serving a very 
useful purpose in the form of tables. 

A very intricate formula is the one 
based upon the use of free air per minute 
per Indicated Horse Powcr in an Air En- 
gine, and asa problem is often stated in 
terms of the I. H. P. of the motor—/o find 
the quantity of free air per minute required; 
—the following table which has not been 
published up to the present time, will fa- 
cilitate computations of this kind and is in 
such shape that it will not require any ex- 


These figures do not take account of 
clearance, but it will be an easy matter to 
add the per cent. of clearance after having 
determined the total amount of free air 
required. 

It will also be noticed that the free air 
consumption is based upon the use of cold 
air, 7. ¢., Initial temperature of air at 60° F. 
In case reheating is resorted to there will 
be a corresponding decrease in the amount 
used depending upon the temperature of 
air at admission to motor, and will be pro- 
portional to the ratio of z 
where T, 460+60= 520° F absolute tem- 
perature and T, = 460 + temperature of 
air at admission to motor. 


Thus if the air is reheated to 300° F, the 
quantity in the table will have to be mul- 
460 +60 _ 520. .684 


tiplied by 
460 + 300 760, 


AIR USED [CU. FT. FREE AIR PER MIN.] PER I. H. P. IN MOTOR [WITHOUT RE-HEATING ] 





GAUGE PRESSURES. 


POINT OF 


sausiasiiam 15 | 30 | 40 50 60 | 
ee 
312 | 83 | 23 | 02 | 194 | 
% 25.6 | 187 | 17.1 | 161 | 15.47 | 
24 248 | 17.85) 162 | 152 | 14.50 
% 25.8 | 164 | 14.5 | 135 | 128 | 
% 37.0 | 17.5 | 152 | 129 11.85 | 
M4 167, | 206 | 156 | 134 | 133 


tended knowledge of mathematics. 

As will be seen from the table, the only 
data required is the guage pressure and 
point of cut-off ; having those two items 
given, we find from the table the free air 
required perl. H. P., and it will only be 
necessary to multiply this amount by the 
total I. H. P. of the motor to determine 
the total quantity of free air required and 
consequently the size of an Air Compressor 
to furnish the air. 


70 «6©| 8300~«6| 9 «6100 SO} 0S} 195s‘ | 150 
| 





18.8 | 18.42 | 18.10 | 17.8 17.62 | 17.40 | 17.05 


15.0 | 14.6 | 14.35 | 1415 | 13.98 | 13.78 | 13.50 











14.2 | 13.75 | 13.47 | 13.28 | 13.08 | 12.90 | 12.60 
12.3 | 11.98 | 11.7 | 11.48 11.30 | 11.10 | 10.85 
11.26 | 10.8 | 105 | 10.21} 10.02) 97 9.50 
11.40 | 10.72 | 1031 | 10.0 

} 


| 
9.75 | 942} 9.10 


A further use of this table is to find the 
most economical point of cut-off for gauge 
pressures from 15 tbs. to 150 Ibs. per square 
inch. This fact is apparent from a study 
of each vertical column; thus at 60 Ibs. 
pressure, the lowest consumption of free 
air per I. H. P., isat % cut-off, while a 4o 
Ibs. pressure will work most economically 
at % cut-off. 

Copyright, 1896. F. C. WEBER. 
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The Application of Compressed Air to 
Cranes and Hoists. 

As it is now conceded that compressed 
air has become the most useful and econ- 
omical addition to a modern manufactur- 
ing establishment, and as many shops are 
now thus equipped, a brief description of 
its application to cranes and hoists would 
bein keeping with the times, although 
this is but one of the many uses to which 
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fitted up their shops at Easton, Pa., com- 
pletely with such; the following description 
being of cranes in continuous operation at 
their works. 

Figure 1, here illustrated, is a cut of 
a 20-ton travelling crane ‘in their main 
machine and erecting shop, the crane hay- 
ing a span of 4o ft., and a travel of 460 ft. 
As it is shown by the cut, each movement 
of the crane is controlled by a separate en- 























FIG I.—COMPRESSED AIR CRANE. 


compressed air is applied. The objection 
urged by many against the use of com- 
pressed air for a travelling crane has been, 
that there was no practical way of carrying 
air to the crane where a long travel was 
‘used, but as different cranes are now in 
successful operation, a description of some 
of these should quiet their apprehension. 
The Ingersoll-Sergeant Drill Co. have for 
a long time been ardent advocates of com- 
pressed air as a power for cranes, and have 


gine, the three engines being piped to the 
valve box in the cage, where three levers 
control the movements of the crane. In 
order to avoid the complication of a link 
and two eccentrics for each cylinder of the 
duplex engine, a special engine was de- 
signed, the cylinders of which have two 
sets of ports, one direct and the other 
crossed, but having a common exhaust, the 
valves having both a rocking and a shifting 
motion with one eccentric only used for 
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each cylinder. A double set of supply 
piping is run from the valve box in cage to 
each engine, so that when the levers are 
moved in either direction, opening the air 
to either pipe, the engine valves are shifted 
by the air coming in on one side and the 
When 
the lever is reversed, the air passes through 
the other pipe, the valve is shifted to the 
other end of chest and the engine is re- 
versed in its movement. 


engine has the desired movement, 


As the hoisting engine on the carriage of 
the crane moves the length of the crane, the 
two pipes carrying the air to this engine 
are only run to the centre of the crane and 
fastened to the girders. Two lengths of 
hose are run from there to the engine, the 
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and preferably made of I beams, In the 
centre of each length of hose is a clamp to 
hold the hose, also made with a swiveled 
slide. The hose is fastened to the building 
at one end and to the crane at the other, it 
being suspended at intervals of 25 ft. to the 
overhead rail by the swiveled slides. As 
the crane moves away from the hose, the 
hose is pulled along, each length straight- 
ening out and pulling the next length. 
On the return travel of the crane, as the 
sliding blocks come together, the hose falls 
in loops, the swivel in slide allowing each 
loop to turn around to its natural position, 
which is at right angles to the overhead 
track. It is thus seen that each loop of 
the hose requires only the room occupied 
by one sliding block on 
the rail, which was made 6 
in. long, so the hose for the 
entire travel of 460 ft. occu- 
pies only g ft. at one end of 








= the shop where the crane 
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hose being placed one in front of the other 
that one will pass through the other, and 
both only sufficient length to reach from 
the centre of the girder to the end. The 
engine which gives the transverse motion to 
the crane is set on the opposite end of crane 
and draws the carriage backward and for- 
ward with a wire cable. 

Probably the most interesting part of the 
crane to the general observer, is the novel 
method of carrying the air to the crane. 
As is clearly shown by the cut, this is ac- 
complished by a continuous hose built up 
of 50 ft. lengths coupled together, each 
coupling being made in combination with 
a swiveled sliding block, which slides on 
the overhead rail bolted to the roof truss 





is never used. 

The above method of 
transmitting air has been in 
succesful operation forsome 
time at these works and has 
never caused any trouble, 





and asit is such as can be 

used in all cases regardless 
of the length of travel, it can be recom- 
mended as the best method as has yet 
been devised. Should it become necessary 
to put in a second crane, the hose would 
be attached to the opposite end of the 
building and slide on the same overhead 
rail. 

Where .a crane is used where there is no 
overhead room for the hanging hose, the 
arrangement shown in Fig. 2 will be found 
very simple and effective. This consists 
of a wooden drum hung at one end of the 
crane and of sufficient size to carry the 
length of hose required. One end of the 
hose is fastened to one end of the building, 
the other end being held to the hollow 
shaft of the hose drum, said shaft having 
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sleeve and stuffing box at the end through 
which the air passes to the hoist. Under- 
neath the hose is a board or trough on 
which the hose lies as it is unwound, On 
the same drum with the hose isa ¥ in. 
wire rope wound betweeu the coils of the 
hose. One end of the rope is fastened to 
the drum, the other end passing through a 
sheave at the end of the building, and hav- 
ing a weight sufficient to turn the drum at- 
tached to same. Referring to Fig. 2, as 
the crane moves to the left, the hose, being 
held stationary at the right, will unwind the 
drum, which will at the same time wind 
up the rope, or if moved to the right the 
rope will unwind the drum and wind up 
the hose. The weight on the end of the 
rope is made to keep the hose and rope 
taut and to wind up the hose, the sheave 
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span, but can be used in many places 
where hose may be objectionable. 

In the foundry of this establishment 
there isa Compressed Air Power Travelling 
Crane similar to that shown on Fig. 1, and 
a Craig Ridgeway Pneumatic Hydraulic 
Jib Crane which uses compressed air in- 
stead of steam for putting the water under 
pressure. This crane uses the same water 
continuously, the air only being discharged 
as the weight is lowered. 

The air hoist has lately been receiving 
considerable attention, many valuable im- 
provements having been made which make 
the hoists more convenient and easily 
handled and bring them into general use 
wherever light lifting is required. The 
two general methods of applying the hoists, 
in addition to being used on a travelling 
crane, are first, where they are 
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= attached to the trolley of a 


| jib crane, receiving their air 
through a hose leading from 
| an air pipe at the crane post to 
the hoist, the latter being thus 
; at all times ready for use; 











wheel allowing the weight to move up and 
down, this being necessary owing to the 
difference in diameter of the rope and hose 
and the corresponding difference in the 
length of a coil of rope or hose on the 
drum, The movement of weight for 100 
ft. of travel of crane is about 5 ft. The 
one objection to this arrangement of crane 
is that if the travel of crane is long, the 
drum must be large reducing the effective 
span of the crane. 

Fig. 3 shows a hand power crane with an 
air lift used in the foundry cleaning shed. 
Two p’pes with swing joints carry the air 
to the crane ; the centre joint being made 
with a roller runs on a circular track hung 
from the roof, which in this building is 
very low. The limit of travel with this 
crane is about three and one half times the 





? and second, where the hoist 
is hung to a trolley running 
on an overhead rail. With 

this latter method, the air pipe is made 

with outlets at specified places wherever 
the hoisting is required, each outlet having 

a length of hose with a valve and quick 

acting coupling attached to same. The 

hoist is moved along the rail to where re- 
quired, the air hose coupled to it, the load 
lifted, the hose uncoupled, and the hoist 
with its suspended load is ready to be 
moved by hand or cable to wherever the 
overhead rail will carry it. This is very 
quick in its operation, unlimited in its ap- 
plication, and is by far the best method that 
has as yet been devised for the handling 
and conveying of merchandise of any de- 
scription and weight from one location to 
another, or wherever an overhead rail can 
be conveniently carried. 

In conclusion, it should be remembered 
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that compressed air is a power economi- 
cally produced, clean and convenient to 
handle, and understood by all, so that 
wherever used, men of ordisary intelligence 
can be employed to operate the machinery 
and keep it in order. 


WM, PRELLWITZ., 


Compressed Air Without “Technique.” 

In a Chinese testimonial, voluntarily 
given, to a manufacturer of air compres- 
sors in this country, the success of their 
mine at Kushantzu is dated from the useful- 
ness of the plant sent them. If any 
super-civilized ‘‘white man’’ thinks that of 
small value, as coming only from a lot off 
ignorant ‘‘celestials,’’ it would be but ong 
of the many common errors current about 
that wonderful people. In analytical acu- 
men, in quick appreciation of any im- 
proved method, when reasonably demon- 
strated, no people surpass them up to the 
limit of their intelligence. 

The late Tong King Sin was one of the 
clearest headed, bravest hearted men I have 
ever met, and to watch the tear start and 
roll down his face, as we discussed the 
great possibilities for his native land, sug- 
gested and demonstrated by the late suc- 
cess at Kushantzu, was a revelation. 

What has this to do with compressed 
air? Well, as the coolies used to say, 
‘* Ach! see how it makes it go,’’ when the 
drill walked into the rock or the water 
went up the shaft. This appealed to their 
quaint imagination as a power from the in- 
visible or spirit, and to their philosophic 
credo what a power to lay hold of, air! 
that in the eastern imagination, ‘‘bloweth 
where it listeth, no man knowing whence 
it comes or whither it goeth,’’--a machine or 
“Chi-Chi’’ as they call it—so like a man, 
taking the air in, blowing it out again, to 
make it do work, as we breath to live and 
work. Now you will see a little what com- 
pressed air had to, and may be made to do, in 


civilizing China. It does not seem improb- 
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able that this machinery did more in that 
direction, than millions of dollars worth, at 
missionary rates, of moral philosophy and 
ecclesastical creeds can do. When crossing 
the Pacific, in conversation with a mission- 
ary about our different missions, I told him 
jokingly that I was taking forty tons of 
civilization in the hold of our good ship. 
He asked, “‘In what way ?’’ ‘‘Machinery!’’ 
Little anticipating how much truth and 
importance there was in the joke. But 
then, you see it happened to be the right 
kind and for the right purpose: viz., com- 
pressed air. 

As one watches those fine looking cars 
come over the hill-top at 125th street, 
New York, in regular order with the 


cable cars, but in their own peculiar, 
graceful, majestic, noiseless fashion, 


skimming along as if conscious of a won- 
derful mission, as pioneers of a new epoch, 
the feeling is suggested: ‘‘Is the hour 
and man here at last,’’ waited and 
struggled for so long against terrific odds, 
and what sometimes seemed the fiat of fate 
by men who knew that the everlasting, all 
powerful laws of nature waited but for the 
inevitable sacrifice and loving obedience to 
be rendered, to yield another revelation of 
the natural powers provided for our use 
and progress. 

Men may come, and men will go, but 
the true engineer will ever rejoice in the 
advancement of his science and profession, 
and in the honor justly due (not always 
accorded) to everyone so worthy as our 
friend Hardie for his years of struggle. 

History repeats itself. Years ago I had 
the aquaintance of an engineer who served 
his apprenticeship under George Stephen- 
son, the ‘‘father of railways.’? He could 
relate incidents and experiences of the 
most diverse kind by the hour, of the op- 
position, the criticisms, positive dread and 
hatred ot everything like a railway. I 
have heard and read criticisms and _pro- 
phecies concerning this, that seemed but 
a reproduction of my friends reminiscences. 
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The ‘‘absolute’’ is as essential in profes- 
sional ethics, as it isin all our calculations. 
Absolute consecration to truth, in science, 
is surely the manhood in any profession. 
Absolute fact, is the only bed rock safety 
for all. These virtues will have splendid 
illustration in this demonstration. 

Some theoretic claims of doubtful value 
are not substantiated, but, the great solid, 
sensible claims for compressed air are being 
established more firmly every day. 
two carsrun their 161% 


These 
miles a day and 
carry with ease, comfort and dispatch, 1,000 
passengers through the busy traffic of New 
York City. 

In the words of the Chinaman, ‘‘it makes 
it go,’’ for go it does, and has done to the 
extent of 8124 miles, and 52,351 passengers, 
carried with injury to none; but by ample 
evidence, in several cases, preventing what 
would inevitably shave been serious 
accident with either cable or electric cars, 
under like conditions. It goes as another 
Chinaman said, ‘‘No pullee, no pushee, but 
it goee like hellee.’’ Whether to the 
Chinaman, the most cultured critic, or the 
cautious investor, or in spite of them, this 
going will prevail, as it is the simple move- 
ment of a natural inevitable, in which we 
all ought to rejoice. 

With every possible detail as to cost, 
maintenance, facilities and behavior, every 
natural phenomena noted and based on 
these facts, this demonstration will rear an 
everlasting monument to those whose en- 
terprise and skill have made it possible, sure- 
ly worthy of all praise and honor amongst 
us. The next great achievment for soine 
of us will be in reducing the cost of com- 
pression, by better use of the steam and get- 
ting rid of the crude,clumsy momentum and 
consequent concussion, affecting all sizes 


of plant. 
J. CRABTREE. 


A new scheme for driving a_ bicycle 
without a chain has been patented in Eng- 


land. This one not only does away with 


the chain, but also with pedal cranks. The 
motive power is to be compressed air. In 
place of the present cranks the inventor 
puts an air pump on either side of the 
bicycle frame, with foot pieces on the 
plungers of the pumps. These pump air 
into a tank between the pumps. Then, to 
drive the machine, he puts two engine 
cylinders on the frame above the tank and 
connects these by cranks and pitmans to 
the hub of the rear wheel. The rider is to 
pump away, compressing air in the tank 
at about the same rate whether he is going 
up hill or down, or on a level. He con- 
trols the amount of air which is to pass 
into the engines by a valve, and he lets in 
power to these just in proportion to the 
speed required or the difficulties of road to 
be overcontre. When he is going down 
hill or on a level he is supposed to be able 
to store up power in the air tank for the 
harder parts of the road.—y, ¥. Sun, 


Mr. James W. Dodge, Phila, Pa., has in- 
vented and patented an ‘‘ Air Conveyor,”’ 
the object of which is to apply air pres- 
sure in such a way that the material to be 
moved is lifted from the conveyor trough 
and carried forward at the same time. It 
consists of a tubular conveyor closed 
throughout its entire length with the ex- 
ception of a series of openings at the bottom. 
These openings are inclined toward the 
outlet end, so that air entering the con- 
veyor through the openings will act to feed 
the material along the conveyor as well as 
to sustain it in its travel. 


Wm. Woolstencroft, Sons & Co. have 
recently shipped three of their large size 
caulking tools to a firm in Austria, and are 
receiving orders from 


other European 


countries. They are also equipping every 
plant in the United States owned and oper- 
ated by Norcross Bros. When the whole 
order has been completed it will number 


in all fifty-six tools. 
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(CONTINUED.) 

Otto Van Guericke invented the air- 
pump in 1650. In 1753 Holl used an air 
engine for raising water. At Ramsgate 
Harbor, Kent, in the year 1788, Smeaton 
invented a ‘‘pump"’ for use in a diving 
apparatus. In 1851, William Cubitt, at 
Rochester Bridge, and a little later an en- 
gineer, Brunel, at Saltash, used compressed 
air for bridge work. In 1852, Colladon 
patented the application of compressed air 
for driving machine drills in tunnels. The 
first notable use of compressed air is due 
to Prof. Colladon, of Geneva, whose plans 
were adopted at the Mont Cenis tunnel. 
M. Sommeiller developed the Colladon 
idea and constructed the compressed air 
plant illustrated in Fig. 7. 
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weight and momentum of the water forced 
a volume of air with such shock against a 
discharge valve that it was*opened and the 
air was discharged into the tank; the valve 
was then closed, the water checked; a por- 
tion of it was allowed to discharge and the 
space was filled with air, which was in turn 
forced into the tank. The efficiency of 
this compressor was about 50 per cent. 

At the St. Gothard tunnel, begun in 1872, 
Prof. Colladon first introduced the injec- 
tion of water in the form of spray into the 
compressor cylinder to absorb the heat of 
compressson. 

Fig. 8 illustrates the air cylinder of the 
Dubois-Francois type of compressor, which 
was the best in use about the year 1876. 
This compressor was exhibted at the Cen- 
tennial Exposition and was adopted by 
Mr. Sutro in the construction of the Sutro 


tunnel. A characteristic feature seems to 
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Fic. 7.—SOMMEILLER AIR COMPRESSOR USED AT THE MT. CENIS TUNNEL. 


The Sommeiller compressor was oper- 
ated as a ram, utilizing a natural head of 
water to force air at 8o pounds pressure ir!- 
toareceiver. The column of water con- 
tained in the long pipe on the side of the 
hill was started and stopped automatically, 


by valves controlled by engines. The 


be to get as much water into the cylinder 
as possible. The water which flooded the 
bottom of the cylinder arose from the vol- 
uminous injection; this water was pushed 
into the end of the cylinder and some of 
it escaped with the air through the dis- 
charge valve. 
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Fic. 8.—Dusots & FRANCOIS, 1876. 


An improved pattern of this compressor 
is shown in Fig. 9. 

The first air compressor used on a large 
scale for practical work in 
shown in Fig. ro. 


America is 


This machine was used at the Hoosac 
Tunnel, being built a little prior to 1866. 
The design was made under the direction 
of the Massachusetts State Commission, of 
which Mr. John W. Brooks was chairman 
and Mr. Thomas Doane, chief engineer for 
tunnel construction. It is believed that 
Mr. Doane deserves the largest share of 
credit for the invention and development 


of this compressor, and it is to the credit of 
these early designers to note that after the 
completion of the Hoosac Tunnel the com- 
transferred to the Marble 
Quarries, at Sutherland Falls, Vt. (now 
called Proctor), and that it has been used 
continuously up to the present time, com- 


pressor was 


pressing air to about 4o pounds to the 
square inch. Rock drills and channeling 
machines of modern construction are now 
using this air for quarrying the beautiful 
marble of Vermont. 
The first channeling machine was tried 
in this quarry perhaps with compressed air 
furnished by the 
Tunnel 
compressor. 


Hoosac 





The compressor 
is so simple that 
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it may be readily 
understood by 
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looking at the 























plan. It consists 
of 4 horizontal air 
cylinders, the pis- 








tons of whfch are 





propelled by a tur- 
la bine wheel. The 
cylinders are 
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single acting, the 
air being admitted 
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Fic. 9.—Dusots & FRANCOIS, 





valves placed in 


Sin 





2p Searasaseaen 
re Mie bj set 








ed 
m- 
he 
ng 
OW 
ful 


ied 
air 
the 


sor 
hat 
lily 
by 
he 
ists 
air 
pis- 
are 
tur- 
The 
are 
the 
tted 
pet 
din 





COMPRESSED AIR. 


the piston. Each cylinder is 13 in. in diam- 
eter by 20 in. in stroke. It was originally 
intended for a speed of 120 revolutions per 
minute, but it has been run over 70 revolu- 
tions. The cooling arrangement applied 
to this compressor was simply an injection 
of water through the inlet valves into the cyl- 
inders, though Since it’s use at Hoosac 
Tunnel, injection has been abandoned, and 
a simple stream of water from a jet is 
allowed to play upon the cylinders. 


125 
The trade demanded compressors at inac- 
cessible localities, and in many cases it 
was preferred to sacrifice isothermal re- 
sults to simplicity of construction and low 
cost. 

It is evident that an air compressor which 
has the steam cylinder and the air cylinder 
on a single straight rod will apply the 
power in the most direct manner, and will 
involve the simplest mechanics in the con- 


struction of its parts. It is evident, how- 





FIG. 


These illustrations are interesting from 
an historical point of view, as indicating 
the line of thought which early designers 
of air-compressing machinery followed. 
As the necessity for compressed air power 
grew, inyentors turned their attention to 
the construction of air-compressing en- 
gines that would combine efficiency with 
light weight and economy of space and cost. 


10. 


ever, that this straight line, or direct con- 
st‘uction, results in an engine which has 
the greatest power at a time when there is no 
work to perform. At the beginning of the 
stroke, steam at the boiler pressure is ad- 
mitted behind the piston, and as the air 
piston at that time is also at the initial 
point in the stroke, it has only free air 
against it. The two pistons move simul- 
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course, necessary to cut 
off in the steam cylinder FIG. 
so that at the end of the 

stroke, when the 
pressure is low, as indica- 

ted by the dotted line (Fig. 11), the air 
pressure is high, as similarly indicated 
in the other cylinder. 
acting compressor used steam at full pres- 
sure throughout the stroke. The Westing- 
house pump applied to locomotives, is 
built on this principle, and those who have 


steam 5M 
PRESSURE. 


The early direct- 
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11.—DIRECT COMPRESSION ILLUSTRATED IN THE 
STRAIGHT LINE ATR COMPRESSOR IN WHICH THE 
MOMENTUM OF THE FLY WHEEL EQUALIZES THE 


be wasteful, but in some cases, notably 
that of the Westinghouse pump, economy 
in steam consumption is sacrificed to light- 
ness and economy of space. 

Many efforts were made to equalize the 
power and resistance by constructing the 
air compressor on the crank shaft prin- 
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FIG. 
observed it work have perhaps noticed that 
its speed of stroke is not uniform, but that 
it moves rapidly at the beginning, gradu- 
ally reducing its speed, and then seems to 
labor until the direction of stroke is re- 
versed. This construction is admitted to 
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12. 
ciple, putting the cranks at various angles, 
and by angular positions of steam and air 
cylinders. Several types are shown in 
Fig. 12. 

Angular positions of the cylinder involve 
expensive construction and unsteadiness. 
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Experience has proved that there is nothing est the steam cylinder. ‘This, from a prac- 
in the apparent difficulty in equalizing the tical point of view, is impossible. Mr. E, 
1 aalla Hil! in referring to the fallacious 
Wy Wa Ee aa tendencies of pneumatic engi- 
>. fof ‘. |. neers to equalize power and re- 





sistance in air compressors, says: 
‘The ingenuity of mechanics 
has been taxed anda great variety 
of devices have been employed. 
It is usual to build on the pattern 
of presses which do their work 
‘ in a few inches of the end of 
ee the stroke and employ heavy fly 
wheels,extra strong connections, 
and prodigious bed plates. Counterpoise 
weights are also attached to such machines; 
the steam is allowed to follow full stroke, 
steam cylinders are placed at awkward 
angles to the air-compressing cylinders and 
the motion conveyed through yokes, tog- 
gles, levers; and many joints and other de- 
vices are used, many of which are entire 
failures, while some are used with question- 
able engineering skilland very poor results.”’ 
W. L. SAUNDERS. 





FIG. 13. 


strains in a direct-acting engine. It is 
simply necessary to add enough weight to 
the moving parts, that is, tothe piston, pis- 
ton rod, fly wheel, etc,, to cut off early in 
the stroke and secure rotative speed with 
the most economical results and with the 
cheapest constrnction. It is obvious that 
the theoretically perfect air compressor is 
a direct-acting one with a conical air 
cylinder, the base of the cone being near- 
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MANUFACTURERS OF 


Seamless Rolled Tubes for Gases, Compressed Air, Etc., 


UNDER HIGH PRESSURE. 


Tested and approved by the highest authorities and Governments of Europe and 
America. 





Each Tube is carefully tested, and a Government Test Certificate is furnished with 
each Tube. Representatives :— 


CHAS. G. ECKSTEIN & CO. 
45 VESEY STREET, - - - NEW YORK. 
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A Few Features in the 


WATER 
TUBE 
| BOILERS 


Which Make Evident Their Superiority When 
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Compared With All Other Boilers. i 
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NO SCALE accumulates on the HEATING SURFACES, 

DRUMS not exposed to the heat COLLECT all SEDIMENT. 

Each STEAMING TUBE discharges directly INTO the STEAM SPACE. 

Each water CIRCULATING TUBE discharges DOWNWARD into the DISTRIBU- 
TING DRUMS, where PRECIPITATION of the impurities TAKES PLACE, 

WATER FLOWS into the heating tubes as rapidly AS STEAM is produced in 
them and ESCAPES from them. 4 

Tubes CANNOT BURN because the WATER CANNOT be forced out of them 
BY the production of STEAM and NO HARD SCALE deposits IN THESE TUBES. 

Steaming TUBES are OVER the FIRE and are exposed to the DIRECT ACTION 
of the heat of the FIRE and the GASES. 

The water CIRCULATING TUBES are not exposed to the heat so as to secure 
DOWNWARD CURRENTS. 

STEAM can be raised IN TWENTY MINUTES without injury to any part. 

Send for Boiler Review, No. 4, and Truths and Proofs. 


HOGAN BOILER COMPANY, 
MIDDLETOWN, N. Y., U.S, A. 
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COMPRESSED AIR. 


VALVE LEATHER, ( 
HYDRAULIC LEATHER, ke ~: 
PUMP LEATHER, 











OF ALL KINDS AND DESCRIPTIONS 
MANUFACTURED BY 


CHAS. A. SCHIEREN & CO., 
Tanners and Manufacturers, 


NEW YORK: 45-5! FERRY STREET. 

BOSTON: 119 HIGH: STREET. 

CHICAGO: 46 SOUTH CANAL STREET. 

PHILADELPHIA: 226 NORTH THIRD STREET. 
TANNERY AT BRISTOL, TENN. j 





THE BENJAMIN ATHA & ILLINGWORTH 60., 


Manufacturers of all grades of 


BAR-S’TEEL, 


ua 


Steel Forgings and Steel Castings. 





General Office and Works: Harrison, N. J. 





New York: 93 John Street. 
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The Wolstencroft | 


Pneumatic 


Tool Co., 


(Frankford) 





Philadelphia, 





Pa. 


He oS He 


The Simplest and Most ffici- 
ent Pneumatic Tool in the Market. 
Designed for caulking boilers, 
beading boiler flues and chipp- 
ing metals of all kinds. 

We are equipped to furnish an 
estimate on complete air plant 
as well as all sizes and kinds of 
pneumatic tools. Hammers from 
Y% inch diameter, weight 93 
grains, to 2 inch diameter, 
weighing 2% lbs. 

Efficiency Guaranteed for Five 


Years. 
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COMPRESSED AIR. 5 


McNAB & HARLIN M’F’G CO., 


MANUFACTURERS OF 


BRASS COCKS, 


PLUMBERS’ BRASS WORK, 
Globe Valves, Gauge Cocks, Steam Whistles and Water Gauges, 


WROUGHT IRON PIPE AND FITTINGS, 


Plumbers’ and Gas Fitters’ Tools, 


No. 56 JOHN STREET, - - NEW YORK. 


Factory, Paterson, N. J. 


Wheeler Condenser & Engineering Co. 


For i SURFACE 
4/4) CONDENSERS 
MARINE 4} =Mounted on 
and Combined Air 
STATIONARY nn 
Circulating 
SERVICE. Powe 





PROPRIETORS AND MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER. 
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C. & G. COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE ExpaANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 





Horse-power. 
— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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 PULSOMETER "238 


“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 





Recent Important Improvements. 


j The Handiest, Simplest atl Most Efficient Steam Pump for 
a ! 2 * ° “ar P ° : P 

) @ General Low Service Mining, Quarrying, Railroad, Irrigating, 
@ Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
| @ Contractors’ Purposes, etc., ete. 





Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Applica‘ion. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 


C.. A. TUCKER, oR. 


Contractor’s and Machinist’s 


SUrPrLikis, 


SOLE AGENT FOR 


t 


Lightning and Creen River Taps and Dies, 





Bolt Cutting Machinery, 





Eagle Sight Feed Lubricators, 








m™ Crane’s Portable Drills. 
135 GREENWICH STREET, NEW YORK. 
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Do You Roast Your Ores? 
» o © LOU CAN SAVE... 


FUEL COST OF REPAIRS AND LABOR, 


BY USING 











The Ropp Straight Line Furnace, 


FOR SALE BY 


PARKE & LACY CO., 


21 & 23 Fremont Street, San Francisco, Cal. 


SOLE LICENSEES. CATALOGUE UPON APPLICATION. 


BOILERS AND ENGINES. 


BOILERS—sraTIONARY RETURN 
TUBULAR; WATER TUBE, LO- 
COMOTIVE, VERTICAL, SCOTCH 
MARINE. BOILERS ON WHEELS 
OR SKIDS. 


ENGINES—niIGH — MODERATE— 
SLOW SPEEDS—HORIZONTAL— 
VERTICAL-SINGLEAND DOUBLE 4 
COMPOUND AND TRIPLE EX- 
PANSION. 





STEAM PLANTS SPECIALLY ADAPTED FOR DRILLING AND 
MINING MACHINERY. 


PIERCE & MILLER ENGINEERING CO.,, 
% CORTLANDT STREET, NEW YORK CITY, N, Y. 


TEE IIR ince Seats EY 
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COMPRESSED AIR. 9 


W. A. CROOK & BRO.’S CO., 


Manufacturers of 


mproved Hoisting Engines, 


FO PILE DRIVING, RAILROADS, BRIDGE 
BUILDING, MINES, QUARRIES, COAL 
vevyee®”’ HOISTING anp BUILDING PURPOSES. 


BUILT ON THE DUPLICATE PART SYSTEM. 





OVER 350 SIZES AND STYLES, 
Log Hauling by Steam and Suspension 
Cableways. 
BOSTON OFFICE: 
47 Pearl Street, cor. Franklin, 


MAIN OFFICE AND FACTORY: 
117-123 Poinier Street, Newark, N. J. 9 






SALESROOM : e 
143 Liberty Street, - New York. “= 


THE Compressed Air. 


Practical information upon Air-Compression 


e and the Transmission and Application 
Ohmet Dust-Proof Cabinets." 


By FRANK RICHARDS, 12mo, cloth, $1.50 
John Wiley & Sons, New York. 





Will give the best satisfaction for any and ; ~ 


all purposes of filing. They occupy but JAMES McCAR TNEY, 
little floor space, are of large capacity, and Contractor and Builder 
> 


1199 FULTON AVENUE, 
NEW YORK. 


easily operated. 
The best is always cheapest. 


Write for particulars. 





Patents, Trade Marks, Designs. 

T M ’ SO NY CO Searches as to Novelty; Reports on Infringements; 

he od OHMER S N : ‘ Patent Matters Exclusively; 15 Years Experience. 
Refers to Publishers this Magazine. 


7 FRANKLAND JANNUS, 
3 Nassau St., New York. Attorney-at-Law, Atlantic Bld., Washington, D. C. 





Always have Title Examined before Investing i 
Home Office & Factory: Dayton, O. Ww. ys ave 1 Patent Property. nves ing in 
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CAMERON STEAM PUMPS. {| 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 










ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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= STEAM AND AIR DRILL HOSE A SPECIALTY. 
THE MANHATTAN ) cttencnetss conse. 
RUBBER MF’G CO. 


Steam Packing, 
Pump Valves, 
Air Compressor Valves, 








Rubber 
Belts, at Hee RITITtiicene ae 
Car ASS 
Springs, Saueemre Sie 
Gaskets, ren’ ia vienna -* : ae 
Suction ty 


SNS TT WERRRPNTHER ES J FRANK CAZENOVE JONES, 


Hose, PRES’T AND GEN’L M’G’R. 


Emery Wheels, 
ALL KINDS OF MECHANICAL RUBBER COODS. 


Factories: General Office and Salesroom : 
Passaic, N. J. (onD.L.&W.R.R.) 64 CORTLANDT ST., NEW YORK. 


SENO FOR ILLUSTRATED CATALOGUE, 


amLectric blastime-. 


VICTOR LETRIC FUSE 





Victor Electric Platinum Fuses. 
Superior to all others for exploding any make 
of dynamite or blasting powder. Each fuse folded 
separately and packed in neat paper boxes of 50 
each. All tested and antl Single and 
double strength, with any length of wires. 


“Pull Up” Blasting Machine. 
The strongest and most powerful machine ever 
made for electric blasting. No. 3 fires 30 holes. 
No. 4 fires so holes. No. 5 fires 100 holes. They 
are especially adapted for submarine blasting, 

large railroad quarrying and mining works. 


Victor Blasting Machine. 
No. 1 fires 5 to 8 holes; weighs only 15 Ibs., 
adapted for prospectling, stump blasting, well 
sinking, etc. 





STANDARD ELECTRIC FUSE AND BLAST TESTER, WIRE REELS (New 
Design), LEADING AND CONNECTING WIRE. 


MANUFACTURED ONLY BY 


JAMES MACBETH & CO., {28 Maiden Lane, New York City 
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Piston \& J 2 
Iniet IE ses 1 
Air Compressors. 








Used by Features : 
Anaconda [lining Piston Inlet 
Co. Valves 
Erie R. R. Co. Automatic 
Cambria Iron Co. Unloading 
Nottingham Device. 
Colliery. Water Jacketed. 
Jerome Park — Efficient Cooling. 
Reservoir. 
And shops Ninimum 
of every Clearance. 
description. Simplicity. 





High Duty Compressors, Straight Line, Half Duplex and Duplex. 





. THE 
* 

th Alaa = Ingersoll- 
& 

Effect of Steam Hammer on a ia Sergeant 

Piston Inlet Valve. 7s I 
| Drill Co. ee 
| a Havemeyer Building, 

Bent but not broken. io New York. 


Send for Catalogue. 
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